Objective: Physical activity (PA) has been shown to provide health benefits for breast cancer patients. The effects of augmenting oncology health care provider (HCP) advice for PA with 3 months of telephone counseling versus contact control were evaluated in a randomized trial. Methods: After receiving brief HCP advice to become physically active, 192 women (age in years: M ϭ 60.0, SD ϭ 9.9) who had completed treatment for Stage 0-IV breast cancer were randomized to telephone counseling to support PA (n ϭ 106) or contact control (n ϭ 86). Their PA, motivational readiness, fatigue, and physical functioning were assessed at baseline (before receiving HCP advice), 3, 6, and 12 months. Results: Telephone counseling produced significant effects on the primary outcome of moderate-intensity PA of about 30 min/week at both 3 months (95% CI ϭ 0.44, 57.32) and 6 months (95% CI ϭ 3.06, 61.26). Intervention participants were also more than twice as likely as control participants to report improvements in achieving PA guidelines of at least 150 min/week at 3 (OR ϭ 2.43, 95% CI ϭ 1.18, 4.98) and 6 months (OR ϭ 2.11, 95% CI ϭ 1.00 -4.48). Telephone counseling was significantly more effective than contact control in increasing motivational readiness for PA at all follow-ups (ORs ϭ 3.93-6.28, all ps Ͻ.003). No between-groups differences were found for fatigue, while differential improvements in physical functioning did not remain significant past 3 months (p ϭ .01). Conclusion: HCP advice plus telephone counseling improved PA among breast cancer patients at 3 and 6 months and also differentially improved patients' motivational readiness at all follow-ups, suggesting the potential for exercise promotion in cancer follow-up care.
tions, and that instead we should involve nonphysician staff such as telephone counselors (Marcus et al., 1998) and incorporate interactive health technology (de Vries & Brug, 1999) in our interventions. Hence, we extended brief HCP advice with a 3-month telephone counseling program for PA.
The use of telephone-based interventions to promote PA in a general population has been well documented (see reviews by Castro & King, 2002; Eakin, Lawler, Vandelanotte, & Owen, 2007; Goode, Reeves, & Eakin, 2012) . The studies reviewed showed convincingly that such interventions are not only efficacious, but they also offer unique advantages of increased convenience and access. There are also increased opportunities for contact anywhere a telephone is accessible and increased time efficiency. These advantages, together with the counselor's skills and resources, can help promote PA among individuals who may not be receptive to face-to-face contact or printed materials. Telephone-based PA interventions over 6 -12 weeks have been tested among small samples of breast cancer patients (Matthews et al., 2007; Mock et al., 1997) with positive effects on PA (Matthews et al., 2007) and reductions in patients' anxiety, fatigue, and sleeping difficulties (Mock et al., 1997) . Telephone calls have also been used in PA interventions offered over 6 months and longer to breast, prostate, and other cancer survivors (Bennett, Lyons, Winters-Stone, Nail, & Scherer, 2007; Demark-Wahnefried et al., 2006; Morey et al., 2009 ) with one study showing favorable effects at the end of a 6-month intervention (Bennett et al., 2007) and another study with a 12-month intervention showing significant group effects on PA and physical functioning (Morey et al., 2009 ). In sum, there is evidence to support the efficacy of telephonebased interventions at postintervention in promoting PA among cancer survivors. However, these PA interventions did not involve HCPs and a majority did not assess PA outcomes in the long-term. In this study, we used a telephone counseling program whose efficacy had been previously tested among breast cancer patients (Pinto, Frierson, Rabin, Trunzo, & Marcus, 2005) to extend the HCP advice. The comparison group also received HCP advice and telephone calls to control for contact as a more conservative test of the intervention. In addition, final assessment of outcomes occurred 6 months after all intervention contact ended.
The primary purpose of this study was to examine the effects of HCP advice to become physically active plus Telephone Counseling (Intervention) versus HCP advice plus Contact Control (Control) on self-reported minutes of PA (leisure and occupational activity) of at least moderate-intensity at 3 months among women who had completed breast cancer treatment. We hypothesized that extending brief HCP advice by providing telephone counseling specific to PA would produce stronger increases in PA at 3 months than telephone contact of the same frequency that provided health monitoring. Secondary aims included examining maintenance of intervention effects on PA at 6 and 12 months. We also hypothesized that the increased PA among intervention participants would maintain over time. Other goals included examining intervention effects on the proportion of participants who met PA guidelines and on participants' motivational readiness for PA at 3 months, 6 months, and 12 months. We hypothesized that a larger proportion of intervention participants would meet PA guidelines, and that the intervention group would progress further in motivational readiness for PA. Finally, we sought to examine intervention effects on self-reported physical functioning and fatigue at follow-up. We hypothesized that the intervention group would report improved physical functioning and reduced fatigue at follow-ups compared with the control group.
Methods

Design
We conducted a randomized trial offering all participants HCP advice for PA and then compared: (a) 12 weeks of additional Telephone Counseling, and (b) Contact Control. Assessments were conducted at baseline, posttreatment (3 months), at 6 months and 12 months. Institutional Review Boards at the Miriam Hospital and Women and Infants Hospital approved the study. The study was conducted in accordance with the Helsinki Declaration from 2004 -2009.
Recruitment
Participants were recruited by informational letters sent by oncologists and surgeons to their patients, and by in-person recruitment at a hospital-based oncology clinic. HCPs were asked to review their nonurgent follow-up care schedules and to identify women who had completed breast cancer treatment, had no current evidence of disease, and were expected to live Ն 12 months. Letters were mailed to these patients approximately three months before their next visit. If patients were interested in the study, they were asked to contact the study staff who conducted an eligibility screen by telephone. Eligibility criteria: 1) female aged Ն 18 years, 2) completed primary and adjuvant treatment for breast cancer (patients on hormone treatment such as Tamoxifen were eligible), 3) Յ 5 years since treatment completion, 4) able to read and speak English, 5) provided consent for medical chart review, 6) able to walk unassisted, 7) were relatively inactive (Ͻ30 min/ week of vigorous-intensity exercise or Ͻ90 min/week of moderate-intensity exercise), and 8) had access to a telephone. Participants were excluded if they had a prior history of cancer or if they had a medical or current psychiatric illness (e.g., cardiovascular disease, diabetes) that could hinder compliance with the study protocol.
We completed 351 initial telephone screens to determine study eligibility (see Figure 1) . Of those screened, 192 (54.7% of phone screens, 71% of eligible respondents) were eligible, interested, and eventually randomized. The study was designed to have 80% power to detect a between-groups difference in change scores of 0.35 SD units at the 5% level of significance, based on crosssectional comparisons at 3 months. Due to recruitment difficulties, the study goal of 300 based on N ϭ 125/group at 3 months (starting from N ϭ 150/group at baseline) could not be met within the time available. Based on 83 control and 88 intervention participants with valid 7-day physical activity recall (PAR) measures at 3 months (see Figure 1) , the minimum detectable betweengroups difference in change scores rose to 0.42 SD units. Given the observed 3-month change-score SD of 106 min/week, this translates to a 45-min difference in 3-month change scores, before taking into account the additional power offered by the repeated measures design. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Procedure
After providing informed consent, participants obtained medical clearance from their oncologist. All participants received PA advice from an oncologist/surgeon during a clinic visit (n ϭ 100) or advice documented in a letter (n ϭ 92) after they were referred for study participation during a clinic visit. After receiving HCP advice, they were randomly assigned to the two study arms using a centrally administered randomization procedure that stratified on prior chemotherapy status (yes/no) and PA level (participants classified as active vs. not based on a PA threshold of 30 min/ week). HCPs and staff conducting the assessments were blinded to participants' group assignments. Participants and intervention coordinators were not blinded to group assignments.
HCP Advice
Oncologists and surgeons (n ϭ 14, 29% women, mean years in practice ϭ 15.6, SD ϭ 8.9, mean age ϭ 50.8, SD ϭ 9.6) at three local hospitals and two private practices who were invited to participate in the study received training (15-30 min) in providing brief PA advice (Ͻ5 min). The brief motivational counseling protocol was derived from the 5As counseling strategy (address the agenda, assess, advise, assist and arrange follow-up) used previously for training physicians (Goldstein et al., 1999; Pinto, Goldstein, Ashba, Sciamanna, & Jette, 2005) . The HCP's role was to provide patients a brief message about PA benefits, recommend 30 min of moderate-intensity PA on most days of the week, and arrange for follow-up with study staff.
Participants who were recruited via informational letters received HCP advice at the next regularly scheduled clinic visit. At this visit, providers were cued by prompts placed on patients' charts to deliver PA advice. Documentation of message delivery was recorded on the chart prompt. Providers were allowed to drop patients from the study if the goal of moderate-intensity PA would be unsafe for the patient. After completing the clinic visit, each participant was met by research staff, the chart prompt was collected and her randomization status was determined. For participants recruited on-site (n ϭ 92), HCPs recommended the study to patients seen in clinic. If interested, eligible and enrolled in the study, the participant was given a letter from her HCP document- This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
ing "brief advice" elements (advise, assist and arrange follow-up/ referral to study staff) and randomized. Advice documented in a letter was used to reduce delays in study enrollment since the next clinic visit may have been more than 3 months later.
HCP Advice Plus Telephone Counseling (Intervention)
These participants received in-person instructions on how to exercise at a moderate-intensity level, monitor heart rate, and how to warm up before and cool down after PA. They were given home logs to monitor PA participation and a pedometer (Digiwalker, Yamax Corporation, Tokyo, Japan). The intervention was individualized to the participant's baseline PA (and motivational readiness) such that, inactive participants were encouraged to be physically active for at least 10 min on at least 2 days/week (these goals were higher for those who were physically active at baseline), and the goals were gradually increased over the 12 weeks to 30 min/day on at least 5 days/week (U.S. Department of Health and Human Services, 1996) . For participants who reported some level of PA at baseline, the exercise goals negotiated by the interventionist were higher. Hence, starting points and rates of PA progression varied across participants because these were individualized to increase the motivation and confidence of the participants. The counseling promoted moderateintensity aerobic PA at 55-65% maximum heart rate such as brisk walking, biking, or swimming.
Each participant received eight telephone calls over 12 weeks (weekly for 4 weeks, biweekly for 8 weeks) from Intervention Coordinators to support PA adoption. Counseling was based on the Transtheoretical Model and Social Cognitive Theory (Bandura, 1986; Prochaska & DiClemente, 1983) , and it was tailored to each participant's motivational readiness (Marcus & Simkin, 1993) . The counseling focused on strengthening self-efficacy for PA, and it trained participants in techniques such as self-monitoring of PA, setting PA goals, and planning for exercise. Cognitive processes of change were emphasized for participants in Contemplation, and behavioral processes were emphasized for those in Preparation (Marcus & Simkin, 1993) . Specific components from motivational interviewing (conviction of the importance of PA to cancer recovery and confidence in becoming/staying active) were also assessed during the calls.
The PA counseling followed a structured format covering the following topics: assessment of the past week's PA (and motivational readiness), assessment of health problems, exploration of barriers to PA, assessment of the participant's conviction of the importance of PA, negotiation of PA goals for the following week(s), assessment of the participant's confidence in achieving the goals, and review of the tip-sheets that were sent to the participant. If participants reported physical symptoms such as chest pain, they were referred to their physician for clearance to resume study participation.
Participants were mailed a PA and a cancer survivorship tip-sheet on topics such as body image, each week over the 12-week intervention. Finally, a letter summarizing the participant's progress was sent to her at weeks 2, 4, 8, and 12. After the 3-month assessments were completed, monthly phone calls over the next 3 months were provided to reinforce regular PA and prevent lapses.
HCP Advice Plus Contact Control Group (Control)
These participants received eight calls over 12 weeks (weekly for 4 weeks, biweekly for 8 weeks) during which the Symptom Questionnaire (Winningham, 1993) was administered to monitor problems such as headaches. Interventionists were trained not to discuss PA with this group. If the participants reported PA, the interventionist listened but did not provide any counseling related to PA. The goal was to match contact frequency with the intervention group, with no attempt made to match call duration across groups. In addition, participants received cancer survivorship tipsheets. After the 3-month assessment, they also received monthly phone calls for 3 months, during which the Symptom Questionnaire was administered.
Intervention Delivery
All telephone calls to study participants were audio-taped, and 25% of these tapes were randomly selected for review by the principal investigator and a co-investigator to ensure fidelity to protocol. In addition, participant issues were discussed during weekly staff meetings.
Measures
Disease and treatment variables (from medical records) and demographic information were obtained at baseline. At baseline and subsequent assessments, body weight and height were measured. Participants received small incentives (e.g., $10 gift cards) for completing the assessments which included:
Seven-Day Physical Activity Recall (7-day PAR; Blair et al, 1985) . This interviewer-administered measure (Sallis et al., 1985; Sarkin, Campbell, & Gross, 1997) assesses hours spent in sleep as well as moderate, hard, and very hard activity (leisure and occupational) over the past week. We were interested in the weekly minutes of at least moderate-intensity PA, which we analyzed as a continuous outcome (primary outcome) and as a dichotomous indicator of whether participants met recommendations (U.S. Department of Health and Human Services, 1996) of at least 150 min/week of moderate-intensity PA.
Stage of Motivational Readiness for PA (Marcus, Rossi, Selby, Niaura, & Abrams, 1992). This reliable and valid measure assesses an individual's motivational readiness for PA (Marcus & Simkin, 1993) . It classifies individuals into one of five stages: precontemplation (individuals who do no PA and do not intend to start), contemplation (those who do not participate in PA but intend to start), preparation (those who participate in some PA but not regularly), action (those who currently participate in regular activity, but have done so for less than 6 months), and maintenance (those who have participated in regular PA for 6 months or longer). For the purposes of this study, regular PA was defined as at least 30 min of moderate-intensity exercise on Ն 5 times per week. Since movement into Action/Maintenance has been significantly associated with fitness improvements (Marcus & Simkin, 1993) , we modeled motivational readiness as dichotomous, contrasting those who successfully transitioned into Action/ Maintenance with those that did not. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
pain). We used the Physical Functioning subscale (PF), as cancer survivors who adopted exercise have shown improvements on this subscale (Pinto, Trunzo, Reiss, & Shiu, 2002) . This measure yields a continuous variable that ranges from a low score of 0 (limitations in physical activities) to a high score of 100 (no limitations). Functional Assessment of Cancer Therapy Scale-Fatigue (FACT-F). This 13-item scale is a brief, reliable, and valid measure of the physical and functional effects of fatigue. It has strong internal consistency, and it shows a significant positive relationship with other measures of fatigue (Yellen, Cella, Webster, Blendowski, & Kaplan, 1997) . Scores on this measure range from 6 (high fatigue) to 52 (low fatigue).
Analyses
T tests for continuous variables and 2 tests for categorical variables were used to examine the success of the randomization procedure in balancing participants' characteristics, including baseline values of the outcomes of interest (see Table 1 ). Similar analyses were used to compare retained participants versus dropouts.
Longitudinal trajectory modeling of continuous outcomes was conducted using Linear Mixed Effects (LME) models, as implemented in Splus 8.2 (Insightful Corporation, 2007) . Mean change scores from baseline were adjusted for baseline values of each outcome, and they were calculated separately by treatment group at each follow-up. Any variables showing significant betweengroups differences at baseline were also included as potential confounders. Subject-specific random intercepts were used to accommodate within-subject correlation across time.
Of note, LME models employ likelihood-based estimation procedures that use all available data to produce consistent estimates of the regression coefficients (Daniels & Hogan, 2008; Little & Rubin, 2002) . Although they remain sensitive to drop out patterns that depend on the missing outcome itself, they are superior to completers-only analyses or intention-to-treat approaches that assign a prespecified score to the missing data.
Longitudinal binary outcomes were analyzed using Generalized Estimating Equation (GEE) methodology, as implemented in the Correlated Data Library of Splus 8.2 (Insightful Corporation, 2007) . Logistic regression models with a working independence correlation matrix were used to estimate the effect of baseline PA levels and study arm on the odds of meeting or exceeding PA guidelines at each follow-up (U.S. Department of Health and Human Services, 1996, 2008) . A similar GEE procedure was used to analyze movement into Action/Maintenance by study arm, controlling for stage of change at baseline (Contemplation vs. Preparation).
Results
Sample Characteristics
As seen in Table 1 , 192 women (mean age ϭ 60.0 years, SD ϭ 9.9, mean time since diagnosis ϭ 2.9 years, SD ϭ 2.1) were assigned to either intervention (n ϭ 86) or control (n ϭ 106), using a stratified randomization scheme. Overall, 22 intervention and eight control participants withdrew or were dropped from the trial (see Figure 1) . Attrition in the control group was consistently low across time, whereas the intervention group experienced higher dropout at 3 months (n ϭ 17), and limited losses thereafter. Within-group comparisons in the intervention arm, in terms of baseline characteristics, showed that 26% of dropouts had a mastectomy at 3 months versus 12% of retained participants (p ϭ .1). Two participants sustained minor injuries related to falling off a treadmill, and one died during the trial for reasons unrelated to study participation.
Analyses revealed no statistically significant between-groups differences on demographic variables or outcomes at baseline. However, intervention versus control differences in chemotherapy rates (55% vs. 66%) and full-time employment (FTE) status (55% vs. 47%) were deemed meaningful enough to warrant further examination of these variables as potential confounders of the treatment-outcome relationship. Results suggested that chemotherapy did not affect any outcome of interest. However, FTE status affected all outcomes other than fatigue, at least during the 12-week intervention period. Therefore, longitudinal trajectories of study participants were adjusted not only for baseline values of each outcome, but also for FTE status, where warranted.
PA Outcomes
Seven-day PAR. Intervention participants outperformed control participants by about 30 min/week of at least moderate intensity PA at both 3 months (p ϭ .048) and 6 months (p ϭ .032), but this beneficial telephone counseling effect dissipated at 12 months (p ϭ .574). For illustrative purposes, we also included in Table 2 covariate-adjusted intervention and control change score trajectories for a reference group of participants not in FTE with baseline PA levels set at the overall sample mean (45 min/week). These can be combined with the reported baseline PA and FTE effects to construct anticipated PA trajectories for any study participant of interest. For every additional hour by which a participant's baseline PA level exceeded the sample mean, anticipated PA increases at follow-up were reduced in both study arms by 16 min at 3 months (p ϭ .03), 35 min at 6 months (p Ͻ .001), and 28 min at 12 months (p Ͻ .001). In addition, FTE status increased weekly PA levels by 46 min at 3 months (p ϭ .002), but its effect was attenuated at both 6 months (p ϭ .604) and 12 months (p ϭ .643).
Meeting PA guidelines. Given the sensitivity of average PA levels to the presence of outliers, we also estimated a logistic regression model in which the binary response was an indicator of whether a participant was able to meet or exceed guidelines of 150 min/week of PA at follow-up (U.S. Department of Health and Human Services, 2008). Results in Table 3 suggest beneficial intervention effects at 3 months (OR ϭ 2.43, p ϭ .016) and 6 months (OR ϭ 2.11, p ϭ .05), but not at 12 months (OR ϭ 1.16, p ϭ .704) for a reference group of participants not in FTE reporting mean PA levels at baseline. As expected, higher PA at study entry made it even more likely that a participant would succeed in meeting guidelines at follow-up: For every hour by which a participant's baseline PA exceeded the sample mean of 45 min/ week, the odds of meeting guidelines at follow-up rose by 11% to 23% across study arms, depending on time point. Finally, FTE status more than doubled the odds of meeting guidelines at 3 months (OR ϭ 2.33, p ϭ .02), but its effect was attenuated at both 6 months (p ϭ .366) and 12 months (p ϭ .477). This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Motivational readiness. All but eight participants were in either the Contemplation or Preparation stage at study entry, and a secondary study goal was to move them (N ϭ 184) to Action or Maintenance stage at follow-up (Prochaska & DiClemente, 1983) . Telephone counseling appears to have produced long-lasting effects on motivational readiness among a reference group of participants not in FTE that joined the study while in Contemplation: As seen in Table 3 , such participants were much more likely to have reached Action/Maintenance at 3 months (OR ϭ 4.45, p Ͻ .001) and 6 months (OR ϭ 3.93, p ϭ .003) if assigned to the intervention than the control arm, and these intervention effects were strengthened further at 12 months (OR ϭ 6.28, p Ͻ .001). Participants entering the study in Preparation were significantly more likely to move to Action/Maintenance than those in Contemplation, whether at 3 months (OR ϭ 3.76, p ϭ .002), 6 months (OR ϭ 2.57, p ϭ .033), or 12 months (OR ϭ 2.64, p ϭ .041). In contrast, FTE status more than doubled the odds of reaching Action/Maintenance at 3 months (OR ϭ 2.58, p ϭ .02), but its effect was attenuated at both 6 months (p ϭ .373) and 12 months (p ϭ .725). This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Psychosocial Outcomes
Physical functioning. Intervention participants outperformed control participants by 6.48 units on the SF-36 PF scale at 3 months (p ϭ .01), but group differences narrowed at 6 months (p ϭ .147) and 12 months (p ϭ .497). Table 2 displays covariateadjusted intervention and control change score trajectories for a reference group of participants not in FTE reporting with average SF-36 levels at baseline (75.21 units). Trajectories for other study participants can be constructed by noting that for every additional unit by which a participant's baseline SF-36 score exceeded the sample mean, anticipated SF-36 PF increases in both study groups were reduced by 0.35-0.40 units at follow-up across study arms (all ps Ͻ .001). In addition, FTE status increased physical functioning by 6.49 units at 3 months (p ϭ .01), but its effect was attenuated at both 6 months (p ϭ .112) and 12 months (p ϭ .497).
Fatigue. No significant group differences in fatigue levels were found at follow-up. Illustrative intervention and control change score trajectories are depicted in Table 2 for a reference group of participants not in FTE reporting mean FACT-F scores of 38.76 units at baseline. Trajectories for other participants can be calculated by noting that for every additional unit by which a participant's baseline FACT-F score exceeded the sample mean, anticipated FACT-F increases in both study groups were reduced by 0.37-0.40 units at follow-up (all ps Ͻ .001).
Intervention Delivery
The proportion of participants receiving in-person HCP advice was balanced across study arms, with negligible intervention versus control differences (51.12% vs. 52.83%, p ϭ .93). In-person HCP advice, as evidenced by completed chart prompts, was delivered to 98% of the participants who received in-person advice (mean duration of advice ϭ 4.7 min, SD ϭ 1.4). Eighty-six percent of the participants reported that their HCPs explained the health benefits of PA, and 96% were satisfied with the advice. During the 3-month intervention phase, a mean of 6.7 calls (SD ϭ 1.81) were delivered to intervention participants and 7.1 calls (SD ϭ 1.3) to control participants (p ϭ .07; max. possible ϭ eight calls). As expected, calls in the intervention arm were of longer duration (M ϭ 15.0 min, SD ϭ 5.8) than calls in the control arm (M ϭ 9.0 min, SD ϭ 3.9, p Ͻ .001).
Discussion
Our primary goal was to examine the effects of HCP advice plus Telephone Counseling (Intervention) versus HCP advice plus Contact Control (Control) on participants' PA at 3 months. HCPs were able to provide brief exercise advice, which the participants found satisfactory. We found that intervention participants outperformed control participants by about 30 min/week of at least moderate intensity PA at 3 months and 6 months, but that this effect dissipated at 12 months. In practical terms, this translates to PA increases of one additional day/week in terms of USDHHS guidelines (U.S. Department of Health and Human Services, 2008 ) that recommend moderate-intensity PA of at least 30 min/day on five or more days/week, or a minimum of 150 min/week overall. Results were consistent across continuous and binary measures of PA (average 7-day PAR levels vs. proportion meeting PA guidelines of 150 min/week), which is reassuring, since the former can be susceptible to the influence of outliers.
On motivational readiness for PA, the outcome most closely related to the theoretical basis underlying the intervention, we found strong intervention effects that were maintained throughout the 12-month study period. In particular, intervention participants outperformed control participants in terms of moving from Contemplation/Preparation at study entry to Action/Maintenance at follow-up, a change in motivational readiness previously associated with fitness improvements (Marcus & Simkin, 1993) . The apparent discrepancy in the strength of intervention effects on self-reported PA levels and on motivational readiness for PA at 12 months may be due to differences over the reference assessment period (the previous week in the PAR vs. the previous 6 months for moving to the Action/Maintenance stage of motivational readiness for PA). As PA levels were elevated in the intervention group at 6 months relative to 12 months, motivational readiness at 12 months may be capturing PA increases at the previous assessment point not included in the 7-day PAR administered at 12 months.
The only other known study in which HCPs provided PA advice to breast cancer patients, had effects assessed at 1 and 5 weeks (Jones et al., 2004) , so it is difficult to compare the results across studies, but it is clear that our study-which followed patients for much longer-found positive effects of HCP advice plus telephone counseling on PA at 3 months and 6 months. When considering telephone-based interventions and short-term effects (3 months), stronger effects on PA were found in our previous 12-week telephone counseling intervention among breast cancer patients (Pinto, Frierson, et al., 2005) . Significant effects on PA were also found in previous telephone counseling studies among breast cancer patients at 6 weeks (Mock et al., 1997) and at 12 weeks (Matthews et al., 2007) . In studies using other intervention approaches such as the effects of exercise recommendations alone, print materials alone, pedometers alone, and a combination of print materials and pedometers among breast cancer survivors (Vallance, Courneya, Plotnikoff, Yasui, & Mackey, 2007) , larger group differences (39 to 57 min/week across groups) were found at 3 months. When considering PA outcomes at 12 months, a group difference of 13 min was achieved in a sample of 641 overweight, older long-term cancer survivors who received a 12-month PA and dietary intervention via telephone and print materials or a delayed intervention (Morey et al., 2009 ). These interventions did not involve the HCP, and overlooking the HCP may present a missed opportunity for supporting a healthy behavior such as exercise.
It is clear that the significant intervention effects in helping breast cancer survivors meet PA guidelines at 3 months and 6 months dissipated at 12 months. One call/week over 12 weeks had produced significant increases in PA in a prior study among breast cancer survivors (Pinto, Frierson, et al., 2005) . We had reduced the number of calls to eight in this trial which may account for weaker effects. Another explanation is that the inability to detect betweengroups differences was driven by the increased PA reported by control participants over time. Though intriguing, this increase should not be interpreted to suggest that brief advice from HCPs is sufficient to increase long-term PA, because control participants received not only HCP advice, but also similar frequency of contact with research staff as intervention participants. This was done to provide a more conservative test of the intervention. However, it is possible that the contacts kept PA salient for control This document is copyrighted by the American Psychological Association or one of its allied publishers.
participants and reduced the ability to detect differential intervention effects. The true test of this explanation would involve a 3-arm study: HCP advice plus Telephone Counseling, HCP advice plus Contact Control, and HCP Advice alone. Study goals included examining intervention effects on psychosocial outcomes. Group differences in fatigue were nonsignificant, and the intervention effects on self-reported physical functioning were not maintained past 3 months. Our study participants were not screened for high levels of fatigue and/or poor physical functioning. Mean fatigue scores at baseline were similar to those in another PA trial for breast cancer patients initiating adjuvant chemotherapy in which significant improvement in fatigue in the PA group was not found (Courneya et al., 2007) . Both study groups showed improvements in fatigue, and in the absence of a control group that received no intervention, these results are inconclusive. The strength of the effect size of exercise interventions on cancer patients' fatigue has been found to be inconsistent and highly heterogeneous across studies (0.06 -2.26), and it may be linked to a "take all comers" approach, that is, patients in the studies may have had low fatigue levels (Speck et al., 2010) . Similarly, our study sample's physical functioning was high at baseline (compared with normative data; Ware, Kosinski, & Dewey, 2000) , suggesting possible "ceiling" effects.
The higher attrition at 3 months among participants receiving telephone counseling rather than contact control (16.1% vs. 2.3%) was surprising (see Figure 1 for reasons), and suggests that study demands may have been too burdensome for some breast cancer participants. Although higher attrition among intervention participants is not uncommon (Dubbert, Morey, Kirchner, Meydrech, & Grothe, 2008) , retention was at 94% in a previous trial using telephone counseling (12 weekly calls in a 3-month intervention) to promote PA among breast cancer patients (Pinto, Frierson, et al., 2005) .
The association of working full-time and increased PA at 3 months (but not thereafter) was surprising. Finding time to exercise is often a barrier for individuals who work, and this barrier may be stronger among women who also have household responsibilities (Dishman, 1990 ). But it is also possible that the women who worked full-time may have had better health and fewer comorbidities than those who were not working full-time.
This study, which is one of the first to promote PA in collaboration with oncology follow-up, clearly showed that motivated HCPs were able to provide brief advice to their patients (98% completed chart prompts). The duration of advice was brief, as intended, and participants were generally satisfied with the advice. The advice was associated with short-term and long increases in PA in both groups who received calls focusing either on PA or contact control. The improvement in PA in the control arm was surprising, but it may also represent the growing awareness of the relevance of PA for cancer recovery. Future studies may want to test the efficacy of HCP advice in the absence of a contact control arm on short-term and long-term outcomes. If such studies also focus on psycho-social effects such as fatigue and physical functioning, it is important to also recruit patients who report high levels of fatigue and low physical functioning in order to avoid "floor" and "ceiling" effects.
Study limitations include an actively recruited sample of patients who were able to obtain physician consent and were willing to be randomized. The sample was relatively homogeneous with regard to race/ethnicity and socioeconomic status limiting the generalizability of the findings. HCPs were asked to provide brief exercise advice to patients during a follow-up visit, but we were not able to assess whether advice was provided at subsequent follow-up visits, which may be a confounder. Another drawback is that the measures of PA were based on self-report. While we included a conservative contact control group (that may have inadvertently kept PA salient for the CC arm), there was no true control group in the study. Finally, it is possible that additional effects might have been detected on self-reported physical functioning had the sample included women with poorer functioning at baseline.
Strengths of the study include a large sample size of women within 5 years of a breast cancer diagnosis, documented delivery of HCP advice, use of several standardized measures of PA, motivational readiness and psycho-social outcomes, a theoretically based intervention, and follow-up assessments at 6 months and 12 months. Our results show that among motivated volunteer HCPs, providing brief advice was feasible in the context of a follow-up visit, and when this advice was supplemented by telephone counseling, patients' PA participation increased for at least 6 months. HCP advice is perceived as credible to patients and if the advice is kept brief and does not take valuable time from the HCP-patient encounter, it is not likely to be burdensome in the health care setting. While we cannot be sure that HCP advice alone would suffice (our study design does not allow us to draw that conclusion), our results suggest that the HCP advice will require supplementation to support the adoption and maintenance of PA in this patient population. There is scope for examining whether this type of intervention can be implemented in large health care systems where cancer patients are monitored for follow-up care.
